An epithelioid cell type of spontaneous amelanotic melanoma in the pinna of an aged albino Fischer-344 (F-344) rat is described. When the rat was necropsied at 109 wk of age, the pinnal tumor was recognized as a white spherical mass of 4 mm in diameter. Histologically, the tumor was observed in the dermis and composed of large round or polyhedral epithelioid eosinophilic cells that were arranged in various-sized cell nests. Immunohistochemistry demonstrated that the tumor cells were positive for S-100 protein and vimentin but negative for keratin and a rat macrophage antigen. Ultrastructurally, a few single membrane-bound premelanosomes that were accompanied by many primary lysosome-like bodies containing very fine granules were present in the cytoplasm of the tumor cells. This study has disclosed that, in addition to spindle cell variants of amelanotic melanomas, an epithelioid cell type of amelanotic melanoma may occur spontaneously in the skin of F-344 rats.
Melanocytic neoplasia may occur in various animal species, but its spontaneous occurrence in rats is rare (9) .
A few recent reports have demonstrated spontaneous amelanotic melanomas occurring in the pinna, eyelid, scrotum, or perianal/tail regions of albino Fischer-344 (F-344) rats (4, (6) (7) (8) . These predilection sites of the tumor development are identical to those of melanotic melanomas in hooded rats (8) . All of the cutaneous amelanotic melanomas that have been reported in F-344 rats are found in the dermis and composed primarily of spindleshaped cells. They have close histologic similarities in cell morphology and proliferation pattern to Schwannomas or neurofibromas (4, 6, 7) . Ultrastructurally, many intracytoplasmic premelanosomes (a precursor body of the melanin granule) are present in the spindle amelanotic melanoma cells (4, (6) (7) (8) . To date, an epithelioid cell type of melanoma has not been reported in F-344 rats. We found a pinnal amelanotic melanoma consisting of large epithelioid cells in a rat of this strain. This report describes the histological, immunohistochemical, and ultrastructural findings of the tumor.
The pinnal tumor arose in a male F-344 (F-344/DuCrj) rat that was used as a control gavaged with the vehicle in a 2-yr toxicity study. This animal was obtained from a commercial supplier (Charles River Japan, Inc., Kanagawa, Japan), housed in a group of 5 in a stainless-steel cage, and maintained in a barrier-sustained, environmentally controlled room during the toxicity study. A standard laboratory diet (MF Mash; Oriental Yeast Co., Ltd., Tokyo) and tap water were given ad libitum. The tumor mass in the left pinna of the rat was first detected at 105 wk of age, and this animal was sacrificed at 109 wk of age. At necropsy, the tumor was recognized as a spherical mass measuring 4 mm in diameter. The cut surface was white, smooth, and solid. No metastasis was observed.
The mass was fixed in 10% neutral-buffered formalin and embedded in paraffin wax. Deparaffinized sections were stained with hematoxylin and eosin and by a modified Masson-Fontana's technique for melanin and examined microscopically. Additional sections were stained immunohistochemically by the avidin biotin peroxidase complex (ABC) method using rabbit polyclonal anti-bovine S-100 protein (1:200 diluted), rabbit polyclonal antibovine keratin ( 1:200 diluted), mouse monoclonal antiswine vimentin (V9; 1:25 diluted) supplied by Dako A/ S (Glostrup, Denmark), and mouse monoclonal anti-rat macrophage (ED1; 1:50 diluted) supplied by Serotec (Oxford, UK) as primary antibodies. For vimentin or macrophage antigen staining, sections were incubated in phosphate-buffered saline at 90°C for 20 min before application of the primary antibodies. These specimens were counterstained with hematoxylin. For electron microscopy, part of the formalin-fixed tumor tissue was postfixed in 1 % osmium tetroxide, dehydrated in ethanol, and embedded in resin. Ultrathin sections were stained with uranyl acetate and lead citrate.
Histologically, the tumor was observed in the dermis of the pinna and sharply demarcated from the surrounding tissue but not encapsulated. It was composed of round or polyhedral epithelioid cells with abundant eosinophilic cytoplasm and round to oval nuclei that were centrally or eccentrically located and sometimes had 1 or 2 prominent nucleoli. The cell boundaries were mostly distinct. No pigment was seen in the cytoplasm, and melanin was not demonstrated by a modified Masson-Fontana's reaction. Mitotic figures occurred but were rare. The tumor cells were arranged in variable-sized cell nests or islands separated by thin septa with capillaries and connective tissue (Figs. 1, 2 ). In the superficial areas of the mass, the tumor cells grew in direct contact with the overlying epidermis. The epidermis covering the tumor was slightly thickened, and elongated, branching strands of epithelium extended into the underlying tumor tissue (Fig. 1) . A junctional activity-like figure that was observed focally was regarded as evidence for active upward growth of the tumor.
Immunohistochemically, almost all tumor cells were positive for S-100 protein ( Fig. 3 ) and vimentin ( Fig. 4 ) but negative for keratin ( Fig. 5 ). In S-100 protein staining, both nuclei and cytoplasm were positive (Fig. 3 ). Although cells in the connective tissue were often stained with the anti-rat macrophage antibody (ED 1 ), the tumor cells were completely negative.
Ultrastructurally, the tumor cells were rich in organelles such as a well-formed Golgi apparatus, small vesicles, and rough endoplasmic reticulum. The plasma membranes of adjacent tumor cells were closely apposed and occasionally connected by poorly developed desmosomes. In the cytoplasm, there were characteristic round to ellipsoidal structures that appeared usually in groups and resembled primary lysosomes containing fine granules inside. Occasionally, these bodies were accompanied by a small number of single membrane-bound premelanosomes with internal filamentous structures (Fig. 6 ). Neither prominent tumor cell processes nor pericytoplasmic basal laminae were observed.
Although the present tumor cells had an epithelioid appearance, they were positive for vimentin but not for keratin. This immunohistochemical result ruled out an epithelial cell origin for this tumor. Based on the conclusive evidence of the presence of ultrastructural cytoplasmic premelanosomes, this tumor has been diagnosed as amelanotic melanoma. The positive reactivity for S-100 protein further supports this diagnosis.
The spontaneous amelanotic melanomas that have been reported in F-344 rats occur most commonly in the pinna (4, (6) (7) (8) , as in the present case. However, they are composed predominantly of spindle-shaped cells that are arranged in interlacing bundles (4, (6) (7) (8) . In the spindle cell type of melanoma in F-344 rats, epithelioid cells have been detected only as a rare solitary component (4, 6, 8) , although a type of melanoma in pigmented rats has been reported to have areas of epithelioid cell growth (9) . In previous electron microscopic studies of the spindle amelanotic melanomas in F-344 rats, many premelanosomes were spread or accumulated in the cytoplasm of the spindle tumor cells (4, (6) (7) (8) . In the present case, however, premelanosomes were observed less frequently whereas granular bodies similar to primary lysosomes were often noted in groups in the cytoplasm. Such primary lysosome-like structures are found in the cytoplasm of Bomirski Ab amelanotic melanoma cells, which have been serially transplanted in hamsters (1) . Although Bomirski Ab melanoma cells in vivo are completely devoid of any structure resembling melanosomes, many premelanosomes can be induced in the cytoplasm by an appropriate treatment of primary culture cells originating from this transplanted tumor (5) . It is supposed that the primary lysosome-like structures in Bomirski Ab melanoma cells in vivo are pigment organelles inhibited in development (1) . The antibody ED recognizes an antigen expressed on the membrane of cytoplasmic phagolysosome-like granules and the cell surface in rat macrophages and is widely used as a pan-macrophage marker in rats (2) . The present tumor cells were not immunohistochemically stained by this antibody, while they had many ultrastructural lysosome-like structures. This indirectly demonstrates that the lysosome-like bodies in the tumor cells are different from lysosomes of macrophages.
The spindle cell type of amelanotic melanoma in F-344 rats is closely similar to Schwannomas with the Antoni Type A pattern both histomorphologically and in immunohistochemical features demonstrated by conventional antibodies. Both tumor types have intracytoplasmic premelanosomes. It is, therefore, its differential diagnosis from melanin-producing Schwannomas (melanotic Schwannomas) that is considered to be most critical. The amelanotic melanomas have been differentiated by lack of ultrastructural interdigitating cell processes or contiguous pericytoplasmic basal laminae that are the characteristics of Schwann cells (4, 6) . The tumor cells in the present case also lacked those particular ultrastructural features.
The tumor described has features in common with the spindle cell type of amelanotic melanoma including the intradermal location in the pinna (4, 6-8) and the absence of clear junctional activity that supports the intraepidermal origin (6) . As in mice and hamsters, most of the melanomas in pigmented and albino rats are thought to be of dermal melanocytic origin and to be more comparable with malignant cellular blue nevi than the malignant melanomas of epidermal melanocytic origin of humans (3, 9) . We believe that the present amelanotic epithelioid melanoma may also have originated from the dermal melanocyte and that it may be a variant of the amelanotic spindle melanomas that have been reported in this strain.
